Ultrastructural study of the effect of insulin dosage on the myocardium of spontaneously diabetic BB rats.
Cardiac ultrastructure was studied in spontaneously diabetic BB rats maintained on two different regimens of insulin daily. For 3 months from the onset of overt diabetes, one diabetic group was well controlled with daily subcutaneous administration of sufficient insulin to prevent glycosuria (9.0-13.0 U/kg). Approximately half of this dose (4.5 U/kg) of insulin was given daily to a second group of diabetic rats. Normal Wistar rats and nondiabetic BB rats were used as controls. Blood glucose values were three- to four-fold higher with respect to these controls in the diabetic BB rats receiving the smaller dose of insulin but were significantly lower than controls in diabetic animals receiving the higher insulin dose. A 30% difference in body weight with respect to the Wistar controls, obvious hyperliposis, and some nerve degeneration were seen in the low dose insulin group of diabetics. Such changes did not occur in the well-controlled insulin-treated group. Electron microscopic examination of the left ventricular tissue revealed mild damage in both groups of diabetics consisting of small focal lesions and mild edema along the sarcoplasmic reticulum and sometimes adjacent to the sarcolemma. Thus, insulin treatment, which prevented glycosuria, resulted in normal tissue lipid levels and prevented nerve damage but had little effect on the other diabetes-induced ultrastructural alterations in the myocardium of these rats.